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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
improve surface accuracy and yield 
by providing a polishing monitoring 
system for confirming the surface 
polished quantity distribution of a 
polished object, film thickness 
distribution or the maximum value 
of the polished quantity, and 
completing polishing in case of the 
distribution satisfying a specified 
condition or the maximum value of 
the polished quantity reaching the 
tolerance limit value. 

SOLUTION: A polishing 
monitoring system used for 
flattening polishing of a 
semiconductor device is provided 
with a light emitting part 9 for 
emitting light fi-om one end face side 
of a polisher 8 formed of transparent 
material, toward the other end face, a 
light receiving part 10 for detecting 
reflected light taken off fi-om the 
surface of a polished object 3 
through the polisher 8, and a 
polishing monitoring part 16 for 
confirming the surface polished state 
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confirming the surface polished slate 
of the polished object 3 on the basis 
of the change of reflected light 
detected by the light receiving part 
10 and detecting a polishing end 
point. A wafer within the reference 
polished state confirmed by the 
polishing monitoring system is 
judged to be finished with polishing 
by a polishing control system and 
put forward to the following 
cleaning process, but polishing is 
continued on wafers other than this 
wafer until the polished state is 
within the reference. 
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n ■ ffiiisp. &mm^ ■ mmmzm^ix. mmm 

mmj^it. ^ixm-<r>ig'^i,zimm(r>mmrzim 
im^m 2 ] mti'^imiim^-fhT^m.^mmz 

iSS3tg|5CJ;Oel^ii^i^^cRW3t<7)Sg^k^cS-:^ 

mitm\i!,-ti>^i(Mt. mm'>zi:m\i!,^ixfz 
m±(n^it^zm^\. ^xwAwm^smMmm^mi 

m.. 

mzi *)m&^tL. mim&=t~f>-mi. ij^o- 

xjR ntii^t.tzmiimimm(r)mmf}^h(^mmi:m^ 

izm^\.^xmmmmmmmm^vmi, ttz 

mm^i^,^tkm-m^'e-i'-^t^mix\,'^&zt 

imi^m 5 ] i!'^^:< h t, , ss, tmrnzinHhtiW. 



izhm^^'j i^^izm,xmm(ommEij%:t<m-ti 

mm^oi^v. mmmmmcom^. mm^^-mirz 

izhm^^'j >-^izi^LXfiimmmE:^in^ti. 
Em^m. mm'¥tfzimmmizmi,miimm 

mm. 1 TmA im<ow, i c m p mm^m. t , 
m^icupwm^'SicxhmmjMmji.fz'm 

%wm^mf,zxi>mnxmt^t^'T uztmm^ms^^ 

mYm^m.^zi. mmmm^'^mfz^j:^Mmmm 
^mmthmm. s t tcii6im<Dm 2 c m pmmmi& 
at, 

mmmmmiziimmmm^mimtz-tmm^^ 
^mmmzma^^, mm2CMPmmmmmizx 
mmxmmjLf^mmmimimi^^mizx m 
mit. tfzm.ifit:mmmmmmmmw.(,zim 
ii^-ti:, $ (.izmii^mmmi'^tmmmzmm 

itmms ] mmmmmn, -mMmmmmizx m 
mw:i>zm'^\'^x . mMimm^i,zmi$-^^j:\.^im^ 

mmiimcocMPmim^xT'A. 
[000 n 

ff)^»^:mtthra■^:Mzt^\.^xml^^tli^^^: 
tam xco^mmmzm^^xMm^j:c MPmmmm. 

S.1/CMPm^i^XTMzmtht<^X'h&, 
[0002] 

[m^<^tim &^(0^ii^rJU x^mz}i\,\xii. 

fficojg«*wLt¥aTm<5r-:>TiJ0, mum 

6(a). { c ) {C^-r J: Oizm (SS) i^t?>i% 

[00031 4^. ^^mtiir^u x<^mmi,zn\>'>x . 
miiai.<r>mmm<^j:?>i,zr>tix^>j y 7 com. 
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h. 

[0004] ^^rfU xaffitS$(tl>ailO#it 

[0005] mmzn^tt , ^wm^ru^xi.z^ 

TV^|>. .I^r- 06 (a) ^i^i*:tV^''fX±(cm 

(fi«);i{4\ BPSCTEOS-SiOj ^h'tO^) 5: 
^ffifl: LTlEIM^m$-fi= 0 «^T*) 0 . 06 ( b ) (4 
iji^i^tVNMX±(:mSix>t^)l (W, A 1 , Cu^ 

( c ) Jii|i^fl£x>'W;^±{cj^^$fiJt^]R (w. A 
[0006] i}^t-i,^mm^^m.^-fh-fimt ix 

li, ■ft^^WtSt^S'lBJ© (ChemicalMechanical Polishing 
i<t(4Cheinical Mechanical Planarization , WTCM 

ptv&m-h)timt:m^^t:^m^ajmmmn^tix 

m<7)mmmx'h'o . us ( a > i,mi^s<7)mmm. ms 
ih) im^m^mmx'hh. 
[0007] :i<7)^mmm^mm^xii. ^®2±{c 

E:>j#-5-t8fii 1 5 ici ojjfg^ii 1 tcff Lott, mmmm 

mm 1 7*»/!,lilfffi3W6S:8STL=5r*<(5»^2^I5||K$ 

x/m^itx. mh^i^mm (i''j3>">xA) stc 
[00 081 c:::t\ ^.<ommii. mumiiz^-t 

XSmfi^oTffisitTl^S. B?ESf@^ei t LTJ4. T 
2®ffiji07x;l'h«x-h*<^<ffl('^f>ai.. S/c. 

CMP mi:m^^t:m<^mmm^mzti\.^x . m 



2Rx/mm^nzmm. zconrmLxu-^-^ 
^^t^mmmmizBjmL. ^nm^^immLXsi 

[0009] 

jLivvikcnr^^} iy^i:Wi^^tzm.^<r>^wmmmmizi. 

i,CMPBl@{cl4. (1) ?9}®(cJ:&^«:^Si0^^iix 
(2) ?^*<*>*>l.i:.-lfJi^'V*«E«^S-e 

Zl'^t^K (3) Wlg7f5^©}®^ai(c8A0Wt5.i:#, 

(4) ,-K'Jv+A<S^S OSrSwL^V^OT-. HU>yi'V 

:/ *^'!£-WT'?)l.- (5) X\:XT<mMm^om 

nm:%h<r)\mnx'hh . b ^^o^^jfih'>tz. 

[0 0\0] mtii. 7x/Phtt<7);K'J>-^^fflV^/itlE 

^<r)^mwmm*^Wi<z i ^ C M PSflgf^co-^ 

-tt«4, if^f^^JiSO.S /£mC>t^LT±2 0%t/< 

57=JfAi±#*^-:>f>:. ttz. CMPBfltOSSJi, 8EBf 

( 0 0 1 1 ] s^c, gfig+c^^frSM^fficogf^fi^ 

X-\mmWi'ii<ti:\^b\^ifSm!§Ji^M . ttz®li 

mis&m^'^m^comi^jtkm^^mznofzMz. ^ 
mmmmmzji^m&£^i}^h*). tfztk^mm 

i}'f}^i,^m.^Szm^X^j:^iXtzh<OX-h^ . fj 
157 x/l/ httO--K'J 5:fflv>7tCM P?5f®C*'*>l>ra 

[ 0 0 1 2 ] siTo. 2is:^Ba{4 1 . mmziihmms 

mummm mm(r>mrziit:m±ttz\mmx-tf 

iz<\,K 3. .-K'j^-vtgi^^ojg^tcjti^A^a^ss 

(f ) <nmmmi'i%h zbifix^h. 6 . gj^+tc 
■mmzxtmx'^h. i. mmwm^m^<r>i(kM.^ 

b m^x'h 0 . t fztk'mnt^mm'^mAzm^ 
M,^imthzbi^tifibth. 

[0013] 
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■f^Km^mm. mum ■ mmmmmmmi:mi 
t:CMPmm^mmizti\.^x . mm^Pttziimmmza 

mMi^mmM^t\rmfztz ti,^\. mmtmms. 
<oBizmmmimizmL'yoh?> z t mmm^t 
-^'-^timmitzm^t.zimm^i^i^^t. ^nm 
m'^i,ziim(7)imtrzi,mmm?:'irh^mm$m 
m^c^izmnzzt^msitrhcMPm^m 

[ 0 0 1 4 ] ^7t, :^^miim-l,z rMie^li^dFLSP 

^tthT^mmmzxf): mmm^i^oi^^msm 

iiubm^j:hw\i^m.^i:^tmmmzi:'o^ti^'ri 

m^^his^m.r/mm&^u i^^-c^^mi^iz^ifx 

mmmthti>§:^t. i$.§:mizx*)miii^tifz 
m^(^itizm^\' ^xmimmmmmmmmvimi: 
mm I . ttzmm!^.mmmm^ -^-s^t srn 
ix\>^i.zt mwit-tm^m 1 isEoc M pmm 
m. {mm2) j ^w^h, 

[ 0 0 1 5 ] S-t , *l6BB{imHt ^msi^miT-mm 

m'mmti^mmm^') >'\(r)mmzmx%^m^ 
hmMb. wmm^^'ji^xiifLxm^^tifzmti 

mm^-■!>-^ti:mLx\^hztmwit■tm■m 
( 0 0 1 6 ] ^^imm^z ^msi^mmmu. 

^r^^)i^xi,zmx±i:^m-hm^t. iitw@;K'j 
pfmm^Wikm^A) J sr^-ri,. 

{ 0 0 1 7 ] i/c. ^i^BSJiS^itc r/j,>^< 1 1 . ^ 



mu. m^m^mml.z^mmzi^\ktmmmm^m 

[GOlBMtz. ^W^\i'mi^iZ rii'-^< fc t, . ^ 

m%m.mm^^m±.^zhmm^^')i^\^znLxm 
m.mmK.-nin^-ths.-nmmm. mm^t.fz\m 
mm^^za^ihmmmmmmnmmm^ivm-fhm 
m=t=.-!'-ik, mmmm:hm^^imtztztk 
m%mm^=~-?-m^m\ Lfz^^i,z\,mmmi $ 
■e, ^m.'^\-ffy^^z\m)^<mm.i.t:{mmmi'<yh 
^mmumik. ^mti^ciAPmmmm. {mim 
6) J $:tiet-ri,. 

[ 0 0 1 9 ]. ^ Jt , *l6B3{4lg-ttz ^^!,^^r< 1 1 , fgjft 

« 1 JbS4 tmo^W. 1 C M Pfflgiig^li: . i^lg 1 C M 

pmmm^w.<.zi:mmiMmi Lfz\mm^km,w 
thmn^mt, twm^^m.i.zi.hwS'JMtmiLfz 

mzs. hVrmm.im'&^n-kmfz^j:^ ^m^mmmm-t 
umm5tfz\i6tm<r>w,2cmpwmi^m.t . h5 
mmmm.^iihW!mmm^¥^mtz-tmmiik 

WmmzWKi^^, B!iiS^2CMPfflJ9f^^gtJ:|, 

mmjMifimtfzWMmmmtmmmzx 
ttzmLfiwmmmmimms.tizi'omi 

^•ti:, s h^zmti^mm.nmv^t^^mw[\,zmhmi 

pfflKMi^xxi* (if J 

[ 0 0 2 0 ] t/c, *5%BB{iSIAlc rfria$i|ffliS»i, 

mmmm.^zi.u\mmz^-i\^x. mwmm^ 
\.z\m^^^j:\'^'m^vmo*>, ffEii2CMPfflwe 

thzh tmLbthmm i wmc m p fflsisx;?. 

(iS«)i8) J ^mcth. 

[00 2 1] 

C M PfflW®g^i?t{iCM PfflSISv^^-fAtZtJl^T 

thmm^-'9-mm. mmtm'^'^^^mfz 

L-yr>hh z b imzm^-i' -iktfi^m uz^^iz 
ammj^it. w^^w>m■^^z^i, mm<^tmt 
fzi£m@^'€hiti>mmmmJki^(iizwctn:. 

[0022] ^eotitf), *?|BB { 1 ~8 ) 
SCMPfflgfejISSfJiCMPfflSSi^XrAJi, y 
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8) l=*»A»|.CMPfflS}S^Si/c<iCMPfflS|g->;t 
•yy-t fzii:^ - --tf y 7 r <- 5r j^Jn 1 7t:x,-K4r vJS 

[00231 -J-O^:*^, iiSogfgJpHi^ii. 

[00 24] EP*>, (m^mi-s) ^zt^t^hc 

MPffl)9f®glS4!t«iCMPffl^Sv-;^xA<i. gfg-l? 

')}gB!t?*iTi-^i.#&tc«±. 1 . mm'.zxhwmmvn 

(00 25] ttz. ^fli^t>i'r*>"-^•^oy>'^•'>:5^-, 
yA-'>^^-^y'oii/,-,try 7 r -( A-Sr^P Uc 

Sfg-if 'J >-vcr,mA±mx-hh:ii^^ ^tMBiA^'JgStt 
i:^-th(^X\ •&m:.^zmmii'^')i^x^mmhZi: 

x\ '^mmr^')i^^r^wm^hz.ttl^x'^h. 

[00 26] tfz. mi^ir^') iy^t^i-i riy)^^y-^ 
fi-:¥syj^^y-t.fz\ti3-^^yyr'if^-imv^Uz 
:iir^^i^m^<nmitUzi.nm^^iix\.-^h^(,z. ^ 

^' 'J hi^S?Pl^:i:'«#Sgf«»il^praT-7-^0 
[0027] ^Jilcgf®--K'J (B7iS?I^X,-K4f 

f^mmmif^') j^A-tasai uoxsris-rc ttcj: 

BB (W ^ 1 ~8 ) C M Pfm^m.ttz{iC 

M Pffll^S>';^r/<li, ©fli'-K ij ^ D y/N-'!7:5^ 



14, 3. rf^'ji^A-tgf@ssois-&{c*>*>&^iBSJrft 

[ 0 0 2 8 ] i/c . We'-K'; v-vi^-f-f oyyN-'>:J''-. 
;!7--t:y>'N*'>r-t it<i:;<?-^'y 7 r -f ' <- ^^.Jp Ltz 

4, .■}fJ>-\-<OFU yi'y/ (BiT) ACPST-AS. 

'}'-^j:<, miWMm<nm.t<nm-mzmx. ttzmm 

[ 0 0 2 9 1 ^ri>. i9fe--K' J vA-^OWSffifilSJi, i5fg 

hfzif), x'^m'omnmx'Sr)i'ZkmTti^\ 
fzif). i)'i)'i>mmmzm^$h.fzmmmi^tm!^:f' 

<Ji^\ {i-^nyj^'yy-^ :fj-if~y/^'yy-itzl,i:f} 
-;Ky7 r /N'-^^JpL3tx,-K^ vffiB§<om!fS!l) *: 

m\-^tz^%^^ (mimi-d.) (ncwpmmmtm.±tz 

[0030]$ h{,z. mtmmyr^') -^^mhwic 
Mmm:hhtz^. i?my^ (if5t<iii-8 ) 

CMPfflJ5fg^gi/il±CMPffl$|gix;^rA»4, gf^ 
;lf;i'^A>1-'f DyyN-"^^^-, ;>&-;fCyA-'!7^^-^/i<4 
X?-.t:y 7 T -f A'-Sr^Jp L/cx--Kdf >-^flt<?)@«C 

iojessnxv^s^^tw, 7. mmwm/m&<n 

[ 0 0 3 1 ] S /C. {ft^fl 1 ~S ) \,zt^i)^h C 

MPffl!3f®iligS>tl4CMPffl^S>';?.xA(4, 

m mmn:'pizmi>mM<om.imix'^&. 

[0032] *7t;, x;K^fi^fflBg{4. mm^^mit. 

it^m^ni,zntmit:hi,zii I ^-c miitz^mt:^-th<7) 

X\ :i<Ox;Kdfi^fi9l§^fflv%TmL/cJ3fS;ifJi'Yt 

mmitzmitt:^t&. :^m(ocMPmmmmt 
7t{4CMPfflgSj^;^-fAic*'*>S9f®^yi'-vJ4, ■^ 
^DyA-»>^^-. ij-if-.ynfjy-t.fz\,ti]-if^yvr 
A ><'-tz\'[X'ti:< . $ <i>tc^^'J-t 'J y^aaiPL;t:X,-Kdf 

[0033] x,-Kdf y^SitC$ ^>(c^^'J-b H y (Saiffl 

arX^3jtS?i:LT®^t/i#l45-^r-r) ^^Pf^i:, x 

ir^^i^%^<m\m^if^h^zm^^ixxwk:m'^<n 



(6) 



[0034] :^mMzti\>^X , ^AmSP^rW-tST 

mmm mm. -fe'^?^ s'Sri:) cio. w 
lg^i)^cJ:0'?•^^-?■'i^fl5)a$i^T^^^.^•&^c^. mmm 
ms^>ji-xcr,^mjimz\^ifx^ (wixifu— f- 

2) . 

[00351 i>^-mmzifzm^. mimmim m 
ti^mmmRx/mmMW>iff-^x\>^hz 

cr><P'C\<^.f)^^lii'tit:^W.iz-ti,ztX- (gl2#K) , 

izm^'f:-^- {mtimmmM) ^ff^ctA^r^ 
[ 0 0 3 6 ] ^fe- mmm^mmcoi^-mzr)K^xii. 

Zii(,(r>^-^- mtimfm^) r-9<r>^%i}^h 
m:itti^X't^. fiE-5T, *i«BB (it^2) (i, 
6. mm'¥^zwmmi^n mm^m mmmmm.'^ 
mm<ni^A^-mmzxmm'^h. t\^om^^mt 
h. ttz. ^mi.zii\.^x. ^2i}<T-m^n (mi 

(f- m^. ^^y^ YtciL) tciO, Sflg-ry v-v8*< 

8 LT5X 0 ffi Sitfc f/ie»[J3f®fi!l 3 (:O^S*>ii><OR 
1 0 i: , iSS^feSB 1 0 J: •) I^Hl 

^m^rnut. ttzmm^^Aim^tm^'i:--^- 

SI516tSrfiifCV^SClfc*<»SLvMiS*fl3, 03 
[0037] ttz. *%BBtCfcV^-C, ^Sl 3*>SBfl« 

i^^sifwmn mm. mi:sir^^ i^mm.-^m 
friEm-jfyi^A-sciajjnjKSrajstt&jfeitssi i 



SSI 2i:. KS^SJl 2CJ;0fijai$il/cRSt3t<O3S{b 

tcso'v ^t fiKffiBf)S«3 3 m.m<nm^v^z mi i . t 
tzmmm.^.im-fmm=^-'?-m 6ts:«s;tTv^ 

[0038] *'A^sflSfi!t(c L7^>:i§^(c t , mmmmm 

, mm=t~-5'-ikti^wmmi mm'^i.j^3) $> 
tz^-r>x'h'>xi,. Msfgiin mm^3^f\3)ffm. 

( 0 0 3 9 ] Jjirfc. fel^feift^SO^-ttCov^TJi, 

.lilf>0€:i;?- (fiaiiJfmiiH^) T-^co'itm^h 

mztwx-^i,. ttz. mimmz-rhzti.zxo. 
^m>a (i33Jii3, 4 ) {4. 6. mm'pmmmvn m 

izxmmx-^^. t\^o%^i:m-ri. ttz. ^mm 
mm^>j>-^f)<mmmAizx offM^itTv^i. cmwj: 
mm!ti>ji^^'tfi^&tt,z^mm^^xm^ttLX\>'>& 
t^izii. mm-^tihrnmrnzi m^^nx^^h ) 
i^^izii m^m4) . mm'i'iztufmmm^ mt 
ti^m mm^i^^izxmmwmmfimmm 

[ 0 0 4 0 ] Ell*, . *^Hfl ( w«i| 3,4) izxtm. 
mm^izm^i,z7\^v>'^mi)-(>mmm mmm 

^&^m^mzSM,i,z>§mth:iti)K'^i>. ttz. 

^r< 1 1, , ^2 2 . isssi2 2 \,zm'fhixmiimvn3 
<r)^mimmtmmm^^3X o t/h-^^ xcmm 

-ifji^^2 1 . m%lWmm^3a)%^U2A. JSfiffSti 

3SiB(csfss'is:fii*&-rssf^e^i&st8. frESwe 

:»js-#4-r-s.s:^#-^iiii!!2 5. imttzcupfmm 
m.mt.m. 6, 05#!S) tcitijf, Mw^a 
m(r)mzm'hm^iznthx^-)vv-)\ym:m@im 
mmzx'^noz.tifx'^h. 

[0041] -eOTt*^. fi^-c.tfiB*Jll-4iSSJc0CM 

^mmm^m.m\^xmm'k'^^tzmm^mzmm 

fs^rtmLmmimim^ttziiemLfficmpmmmm. 

m.^:m\^X^oZtifiX^h<r>X\ BfSIgtcfettS* 
-/UW^arBf^SrSffSt^-Cff 0 J: tiffs' & CMPffl0? 

mimii. mm'^tfz\immmzmhmummmm. 
m^^i:mtztz t mimm'fz-^-mtmL 
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[0042] i}-i)-mmz-rhzk i,zx o . ms^^) 
m^mt .tmic Mprnmrnrnwuzi mmmm 

ttifflsiat. mmmizx&i^mmm!^^kn-i:mfz 

M pmmmimt . mmmimizj:i>iimmm^ 
n-i:mtz-mmm^iwm^izw.mit. misM2c 
MpmmmiMmiz ± mmxm^^juzm\miim 
mmi^i^mizx<jmmit, ttimtf^zmmmmm 
mmimi.zj:*)tm^-t, ^hizmi^mm^t 
^mmmizin-f:hmmmmm(o^^Lmmmi^ 
mmt. imtt:cMPmmw.'>xf-j^ im^mi) iz 
xtiii. mtimitm.coj:mzmr>xmEi'nozt 

'^i±^<^±.i'thzttfix-^i>. 

[00431^:13. ft^JSTcOCMPfflmv-XxAC 

mnuzx "^miSL^ixx^^hm^i^zii. w-mLtzm^)^ 

[0044] ttz, MieCM PfflgSi/;^TAtCA'A>|, 

SJSS) . »8Bii;{c-r.|.^i:{cJ:*}, WSi|$ix/iai 

[0045] WT. *l&BB^IIS6^JtcJ: OSCI^IBCIft 
B3-t.5*\ ^mmz.ixh<r>mi.zm^%tihijCr>XU^j: 
^\ 

[0046] 

[IU6M] 0ui. ipmm<7icupmm.wi^xy-M.i 
;^TAii, iB*« 1 :J!)M4iei!i<os 1 c m pfmmm. 

t , 1 C M PfflBfeHSlc J: 5BfexS*5i»7 L^t 



m^^M^tum^ 5 1 tz\i btm<nm 2 c m psj 

/w-rte«flg!H!lSriRttSS(ciRtt$-ti:. B5EIS2CMPffl 

m.izi.*)m^^, ttzmLtzm'^imimm 
mmzxmm^^. ^t>\,zmi^mw.m^t^mi 
mi,zio^'fhmmm^^(r>^w.L^mw-ti>9mmm. 
t. i^Lxh*), mim^mi, msmm^m^zi. 
ht^wmmzM-i^^x. mmfimmznm^ti:\^Wi 
mm^cooh. m^2cmpmmm^m.\,zi.hme§i 

[0047] jfe-f, is\m^m.m^^^, ■^x^s:**-;/ 
h *»^>gf@«^o'> X A ^ K t) ai LTif ^js 1 7^S4 le 
JKfT)!! 1 c M pfflgjig^sco't' x>N=*f+ y r t x^Nco 
S!Sls-'<t3. igicMPfflgfssEicti, efgtf^T'c 
<isf®f^tcfe«t^ x>'N±^@«:^®ow@^t^ ( mt 

■kmz-tzt mm. mtt'n-^m'fs.^'i^imfz-rz. 

'yh^zt) 'kmmm't-9-Mim^Lfz^^f,z\i 
mmmi^^. ^i\.\:M^^i.z\,±. mf&<ntmt.tz 
\mm^^'^h^hmmV'miktifm'fhfix\'^h. 
[0 04 81 fifoT. w.\cupmm^mmm^~ 

mta^mK t^.^mittzm^izmmmmmzii'om 

10 0 491 ZZX\ '>x>'N±^®«s«ffiiOSfS«t®<7) 

mm. mm^(>m^ixx^^h:^m (mm. ^misi 

tz. aD*>, *IIMMt'J±. (b— 

^ssitL, =Fm^^m^^xmmm^thztizx^ 
mmm^.mti!,n7-:>tz. 

[00 50] E2tC^-rJ;^lc, •>xM3A«[H]i£jllS2t 
^(SJ^) 7^lJ)»i«ffl04«'t^3»»^.llWiCiStc 

(mni<^3i^\3)ff)m.mnzmi>=f:~:^- mz. 

ismm^Yimzbif^x'^h. 

[ 0 0 5 1 ] ^te, mmmomHt (mm^ifw 

^'ff)^m'(>^i>ztiin-^h. ^tk&c7)-nmi,zxnm 
mcomimiiiinofzMzii. mm^o t lt/n-v 
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[00521 ciitzjiLT . mm^o v'-v b Lxmmt 

t 0 , i itBflgt - 3 
tfM4lZA^t^i>lin^ttMiX^Um3 . 4#BS) . 

8<OffiSffl!l*>t,igi9flg--K'J i'^eDJgfficiSHtTjtSraJIt 

[00 5 3] i^c, m4(r)mi§'e-^'-Jki,i. mm^j:^ 
m 3ff)-ijff)mmmi)^hm^i 3Ri/-m^j:mmi\^ 
'jiy^8izmxit^miti>^mi It. immn^ 

'J i^^ SRmmm 1 3 LTK 0 m ^tlfzmmm 

3<r)mmi)-ti>(om^z:mtiiti>^Si 1 2 1 . isg^t 
1 2 {c J: ot^s ^fLyL-KStTKo^ibtcs-^v^TBirieM 

gfSil3^®09l@tt®S:Sil2L, i/cSf^*§,^f$rKai 
tmm=^~9-^ 1 6 1 €-«|;tT t^S . 
[00 54J ^Oi^tLT- B?fagfe^-^'-^^(cJ: 

mizxhmwxm) izm>htii>. 

[0 0 5 5] -^-ixm^^-^xAicov^Tti, ^eSW* 

Ai. t x-mmtmrn^tii , »:oIst3t^^;'> x^-m* 
Wimj o X y N±{ij?f ^aijA^^o r I, ^^r^ ^ ) X 

''NJi, -J-iOKlA^A^T^ft (•>xyNC7)K0}^1fc®^lf 
Slt&^S<0-M) tciO^x -visits (^»mizX 
l.f-x x^') . 

[ 0 0 5 6 ] KJ?A5*^'ilPg®tCAoT ^li^ '^'x Ai±. 

c MPVMff)JLmtzmtjK< mvmnzx 'o^x.JMi't 
•vvi.zm)t>iii,. w9-j^7mmmzK'>x\^t£\-^'^ 
xMii, mt^\cupmmmm.\.zi.mmxmfz\.i 

X. t'-^as^a- ((51) *«A70)SSi:^<r-?Tl^l.A»A^''> 
-rJ'S-SJCLTSilffllS^SJl, ia5{CS^-fS2CMPfflgf 

(00 571 05t:5rrm2CMPfflgFeilSk:J3v^-c 



ti, •>xA3^ffi*^'±|fi]^(I|g^$^I, .-K'J ■yi^-r2 1 
(ijfffi^li^rt') im5\,z5^ti~o\,z^3^f^^W7:noZ. 
t\f^j:<. ±{i*»^>S^{33e*r'>xA3tcH3|tL.-C«S 

^'^tcizffi-nmzi. o^f ^ 0 c t *>'T'§ 2. . ^ 

[00581 ::i6si/h<g]E9?ig ( u-:^)mm) mj 
uz'yjL^Mi, m^mizxmrfxmizmhixxm 
$ti. ^hiznm^^ mmmMzimmu^ycotn 

^) xmi,z'£t>itXT-M^^^j:litHi. <Xff)xmizmts 
■^<'>x>'N*-b-y htClIRtt^ill.. Z.ZX\ T-M'^*<$> 
l.'^xAli, SfJffll^gCJ: OSSlgjEWe ( D-j!?yugf 

mix^^hm-^iizii. :^>jyyi&mizit:mm?kff)T 

[ 0 0 5 9 1 Mtc. ZiiaiMbX i^mib mm^ixh 

'^x>'N{cov^Tj±. mmi-'«mm^^iz^ osw-t-/ 

±, ijiBBL!tJ:9{c. *llli6fiRI<7)CMPffl|iaxXxA 
?:ffl>'^Tff^^}^(*:f>'NM;^ ("^xA^) OCMPIS 
iciiijf , 7x/Uh^^cOBfg*''J y^$:fflv^/iJi-^TL 

JKRt/#® 9 Sr*!^ < Itil±$-tt 5 C: i: *«f # I. . 

[00 60 3 S/c, *llil«^£7)CMPfflga>-XTA5r 
m^^'X'no^mi^T^UX (-^xAi) <7)CMPIgt 

S 0 5- ¥ L < |6l± $ -ti- i. C t *«f # I. fc I > ^ J&»S:«-r 

[0061] ttz. :^mmm(7)CMPm^m=^XTMz 
i)-*^mmi^mi,t. mtmm^mizxmm^^mzmrs 

im2CM pmm^mzx mmirrh^j:^mmm 
mmmmh^-r^<r>x\ m^^ixrzmmmmiz^- 

t/'X'^h. 
(00621 

l^omf^Sk] WiiMmUzXolz, :i^mizXiHi. 

n^-c, mmmmrziii'h^KL. mmmm^ 
1 . mmizx&mm^ {mm^mm mmmtzn 

i:t^±itziimiX-^h, 2. ?5SA«*^*>oTt,^'J>' 



(9) 



^mW-l 0-34 5 22 



-v<OKl' yi'>'J' (liT) A^'^Stfcl., 5. AJ^T 

sf®*^e$r«tt-r •set 0 , ^ /sfiimwi^ 
mix'^h. 10. cMpmmin^fzm\mmm^i:z 

■ti:SCt*«t'^S, 11. CMPa^StcA^A^S^^^t- 

ttzl,i-kXz:m-th. 

[112 ] «i*?,^t^m«0i9^ (t::.:?) fiSfc-^xAiJD 
[0 3 miS^ 3 {C*^*^!.^®^-:?^^*?)-^^?:^^^- 



[04 1 mmJ^4l,zi)>i}^hmm'i:-:f'?k(0-mt:mt 
[06] {±*^S&i!J?t*»A>|.CMPfflgfSijia<Ol?f®JtS! 



(b) A>'^®0t-*)l.. 



1 • • • 




2 • • 




3 . . , 




4, 5 • 
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8 • • 
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1 0 • • 
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1 2 • • 




1 3 • • 
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1 5 • • 




1 6 ■ 
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